INTRODUCTION
Diabetes mellitus (DM) can be defined as a heterogeneous group of metabolic imbalances, whose common denominator is hyperglycemia with possible outcomes being mainly associated with important and progressive macrovascular and microvascular structural changes; one of the chief conductive pathways is major and fatal cardiovascular events. 1 Today DM is considered one of the main modifiable risk factors for heart disease, acting independently or associated with other factors, such as with hypertension, dyslipidemias and obesity, 1 all of which must be the subject of joint prevention measures of the government, society, the individual and family.
The transfer of responsibility for the control of chronic diseases to the individual and family refers to terms that translate in the active role that these actors should play in order to achieve positive results, including "adherence" and "self-care." 2, 3 Self-care in the management of diabetes mellitus includes adherence to healthy eating, physical activity, periodic blood sugar testing, the correct intake of prescribed medications, proper foot care, and the ability to resolve conflicts and deal positively with the presence of a chronic pathological condition. 4 National [5] [6] [7] and international studies 8, 9 have sought to study this behavior and correlate it to clinical and socioeconomic variables. However, the results are heterogeneous reflecting the need to conduct research on the issue in different social and clinical contexts.
A solid evidence base demonstrates that adherence to adequate self-care in diabetes potentiates and facilitates therapeutic success, mediating satisfactory outcomes such as improved metabolic control, 10 quality of life, 11 and anxious and depressive symptoms, 11 and the reduction of cardiovascular risk. 12 Thus adherence, as a cornerstone in the management of the disease, needs to be studied and promoted in the setting of the social, demographic and clinical differences of each population.
It is necessary to increase the identification of levels of adherence to self-care activities and the factors that influence the adopted behavior. This diagnosis will support assertive interventions, and positively influence the metabolic parameters of the diabetic individual and, consequently, the morbidity and mortality profiles.
In view of the above, the objective of this study was to investigate the self-care activities of patients with type 2 DM in an outpatient setting and to correlate sociodemographic and clinical variables to self-care activities.
METHOD
This cross-sectional quantitative study was developed at a government clinic in a provincial city of the state of São Paulo. Several activities are provided by the multiprofessional team of this clinic for people with hypertension and DM, including the organization of Chronic Health and Adult Food Education Groups.
The study population was constituted by male and female over 18-year-old patients with a diagnosis of type 2 DM for at least six months who were under drug treatment using insulin and/or oral antidiabetic agents and followed-up at this health clinic. The exclusion criteria were the presence of advanced complications, not being able to communicate verbally and not having cognitive conditions that allowed their participation in the study. The latter variable was assessed by the participants ability to inform their age or date of birth, residential address, day of week and month. 6 Advanced-stage complications included hemodialysis, amaurosis, incapacitating sequelae of stroke/ heart failure, amputations and active ulcers of the lower limbs, and the use of a wheelchair or gurney. 6 Participants who met the inclusion criteria were selected by means of consecutive and non-probabilistic sampling (n = 149) with data collection being performed from 1/9/2016 to 4/5/2017.
Sociodemographic and clinical data were collected by means of an instrument created by the researchers themselves that investigated the following variables: sex, skin color, place of residence, schooling, marital status, income, occupation, age, weight, height, body mass index (BMI), abdominal circumference, systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse pressure (PP), presence of comorbidities and variables related to DM. The variables related to DM included duration of diagnosis, duration of diabetic therapy, daily frequency of applications of insulin and oral antidiabetic agents, presence of acute complications (diabetic ketoacidosis, hyperglycemic hyperosmolar state, hypoglycemia) and the presence of chronic complications (nephropathy, retinopathy, macrovascular diseases, neuropathy). The laboratorial variables, such as fasting and postprandial blood glocose levels, were collected from the patient's health records considering the previous 12 months.
Prior to data collection, the two interviewers underwent four hours of training to standardize the procedures involved in this stage. Patients who met the inclusion criteria were invited to participate in the study. After they agreed, the data collection instruments were applied in the form of an interview that lasted approximately 30 minutes inside the outpatient clinic itself.
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Eid LP, Leopoldino SAD, Oller GASAO, Pompeo DA, Martins MA, Gueroni LPB An aneroid sphygmomanometer with correct regulation and calibration was used to measure and interpret blood pressure levels following the recommendations of the guidelines of the Brazilian Society of Cardiology. 13 Analog weighing scales with an anthropometric ruler was used to measure weight and height. Abdominal circumference was assessed using a 150-centimeter long inelastic tape measure.
The guidelines of the Brazilian Association for the Study of Obesity and Metabolic Syndrome were adopted as the cutoff point for abdominal circumference and body mass index, 14 which states that the abdominal circumference is altered when the values are ≥94 cm for men and ≥80 for women. The BMI was calculated and categorized as underweight (<18.5 kg/m 2 ), eutrophic (from 18.5-24.9 kg/m 2 ), overweight (from 25.0-29.9 kg/m 2 ), Class I obesity (from 30.0-34.9 kg/m 2 ), Class II obesity (from 35-39.9 kg/m 2 ) and Class III obesity (>40 kg/m 2 ).
14 Self-care activities were assessed using the Diabetes SelfCare Activities Questionnaire (DAQ), the translated version of the Summary of the Diabetes Self-Care Activities Questionnaire (SDSCA) 15 from the original in English, 16 which was then adapted and validated for use in Brazil with good internal consistency and an inter-item correlation of 0.86 as measured by Cronbach's alpha.
The DAQ is a specific self-administered instrument used to assess self-care activities of diabetics. It has 15 assessment items distributed in seven domains: "general diet" (two items), "specific diet" (three items) "physical exercise" (two items), "blood sugar testing" (two items), "foot care" (three items) and "medication use" (three items dependent on the drug regimen). It also includes an evaluation of smoking that is considered separately because it is coded differently, with emphasis on the average number of cigarettes consumed per day. 6, 15 This instrument evaluates the performance of a given behavior on days per week, so the scores of each item can vary from zero to seven, with higher scores indicating better results.
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The values were inverted for the items of the specific feeding domain, (e.g. 7 = 0, 6 = 1, 5 = 2, 4 = 3, 3 = 4, 2 = 5, 1 = 6, 0 = 7) as recommended in the revised DAQ. 16 Subjects were classified as smokers or nonsmokers and the proportion of smokers was considered for the analysis of this variable. 6, 15 It is noteworthy that the domains "general feeding", "physical exercise" and "blood sugar testing" have good correlations and, therefore, they were evaluated as a total mean score. The other domains of the DAQ were evaluated item by item, due to the weak correlation between them. 15 For this study, a self-care behavior was considered desirable when the mean obtained was greater than four. The choice of this cut-off is justified because it corresponds to the most desirable self-care activities. This cut-off point was also adopted for items whose scores were reversed, relating to the number of days of the week during which the self-care activity was performed. 6 The results were analyzed using the Statistical Package for the Social Sciences (SPSS) software, version 23.0. The Kolmogorov-Smirnov normality test for quantitative variables was initially applied. Quantitative variables, including age and items of self-care activities, are presented as means ± standard deviation (SD) and qualitative or categorical variables are described as absolute and relative frequencies.
Correlation analysis was also performed using the Spearman coefficient to compare numerical variables. The Mann-Whitney and the Kruskal-Wallis tests were used to compare two and three groups, respectively of numerical variables having a non-normal distribution with categorical and with ordinal scale variables; ANOVA was used to analyze the variables that presented statistical significance. In all analyses, a p-value <0.05 was considered statistically significant. 
RESULTS
Of the 149 patients with type 2 DM, 96 (64.4%) were female and the mean age was 61.25 ± 10.90 years. The majority stated they were white (n = 79; 53.0%), living in urban areas (n = 143; 96.0%), having a partner (n = 100; 67.1%), with an income of two or less minimum wages (n = 134; 89.9%), had up to nine years of schooling (n = 120, 80.5%), and were retired (n = 57, 38.3%) or wage earners (n = 57; 38.3%).
Regarding clinical data, 85 (57.7%) patients had blood pressure values classified as hypertensive and 19 (12.7%) were prehypertensive. The mean BMI was 30.4 kg/m 2 , with the majority classified as obese (n = 70; 46.9%), followed by overweight (n = 51; 34.2%). The mean abdominal circumference was 106 cm, with this variable being elevated in 129 (86.5%) subjects. Only 46 participants of the sample had a record of their fasting blood sugar levels for the previous year recorded in their charts, with an average of 174.82 mg/dL. Postprandial blood glucose values were found in 104 charts, with a mean of 203.19 mg/dL.
The most commonly reported comorbidity was systemic arterial hypertension (n = 105; 70.4%), followed by dyslipidemia (n = 24; 16.1%). The mean time from diagnosis was 10.2 ± 7.98 years. Among the drugs used to control diabetes, the majority of cases reported taking oral antidiabetic medications (n = 143; 95.9%); 74 (51.7%) reported taking this medication in isolation and 69 (48; 2%) as an association of two or more drugs. In addition, the majority reported taking oral antidiabetic medications more than once a day (n = 122; 85.3%) with an average of 2.3 times a day. The mean time of use was 9.4 years. Thirty-eight (25.5%) patients reported taking insulin over a mean time of 7.2 years; the daily application rate was, on average, twice a day. As to smoking, 81 (54.3%) people reported never having smoked Self-care of type 2 diabetes mellitus Eid LP, Leopoldino SAD, Oller GASAO, Pompeo DA, Martins MA, Gueroni LPB with the average cigarette consumption of the smokers (n = 21; 14.0%) being 1.95 cigarettes daily. Table 1 shows the average score for self-care activities in days per week. Table 2 and 3 show that there were significant relationships of skin color and place of residence with the consumption of fruits and vegetables; income with general diet; marital status with blood sugar testing; schooling and marital status with foot care; and marital status with taking the indicated number of pills. Tables 4 and 5 show a correlation of fasting blood glucose with general diet; postprandial blood glucose with fruit and vegetable intake; postprandial blood glucose, SBP, abdominal circumference and PP with physical activity; age with checking the feet; and blood sugar testing with duration of insulin therapy.
DISCUSSION
In the present study, the scores relating to the self-care activities are in agreement with data from a recent national survey that showed a predominance of favorable behavior regarding medication use, ingestion of sweets and drying between the toes, and a predominance of non-favorable behavior regarding physical exercise and blood sugar testing. 5 Another Brazilian study, which used the same questionnaire, reported similar findings in respect to self-care activities as in this study. However, the patients investigated reported high fruit consumption and undesirable behavior in relation to foot care different from the data reported herein. 6 A third Brazilian survey conducted with 331 people with type 2 DM showed satisfactory drug use and unsatisfactory behaviors related to blood sugar testing. However, diverging from our Self-care of type 2 diabetes mellitus Eid LP, Leopoldino SAD, Oller GASAO, Pompeo DA, Martins MA, Gueroni LPB results, the study demonstrated low scores for activities involving foot care. 7 The study also stressed the statistically significant relationship between the guidelines provided by nurses to patients and self-care of the feet, 7 demonstrating the effectiveness of promoting self-care by these professionals.
In the international context, an Indian investigation confirmed high scores in activities related to medication use and general diet and low scores related to physical exercise and blood sugar testing. 8 Consistent with other studies, it demonstrated inadequate foot care behavior. 8 A recent study, which also estimated the prevalence of self-care practices among diabetic patients, concluded that regular blood sugar testing was the activity with the highest score in contrast to the present data. Furthermore, under 55-year olds showed a better behavior regarding blood sugar testing. 9 Given this scenario, it is believed that the low means found for blood sugar testing in the present study can be explained by the fact that this sample is mostly constituted by elderly people and probably, also, the participants had type 2 DM, rather than type 1, since this activity was correlated with the duration of insulin use.
Although heterogeneous behaviors are clearly observed in relation to self-care activities, it can be seen that the means of the use of drug therapy are high, both in the current study and in the literature. 5, 9, 17, 18 Recent research, which identified the most important activities in the control of glycated hemoglobin, suggested that the correct use of medications may be the most important behavior for blood sugar control among adults with diabetes and low socioeconomic status thus demonstrating the importance of reaffirming behavior among diabetics.
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We can also observe a divergence of data between the present study and the literature regarding attitudes regarding a satisfactory general diet. 6, 8, 9, 19 The data of this study confirmed a positive association between healthy eating and low income, a situation that is not consistent with the literature, which points to evidence that access to a healthy diet is directly related to socioeconomic conditions. 20 We also found an inverse but weak correlation of healthy eating with fasting blood glucose, suggesting that adopting an adequate diet may cooperate in metabolic control. A recent study, conducted with 1,515 diabetics, showed that some type of food control was more prevalent among females. 19 In light of this evidence, it must be remembered that our sample consisted mostly of females, which may have influenced the high mean found in relation to this activity.
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The present sample also showed a low intake of both sweets and fruits and vegetables. Increased consumption of fruits and vegetables was significantly associated with white skin color and residence in rural areas, where it is assumed that access to these foods is facilitated by living close to agriculture.
Research that evaluated the dietary profile before and after the implementation of an educational intervention showed that the increase of healthy food choices, such as high fruit and vegetable intake, was initially associated with a reduction in BMI, lower blood sugar levels and increases in physical exercise. 21 Confirming the importance of a healthy diet for metabolic control, our findings demonstrated an inverse correlation between postprandial blood sugar and the intake of these foods.
Regarding physical exercising, both in the present study and in the literature, there was a predominance of inappropriate behavior, which reflects the sedentary lifestyle of this population. 18, 22 In a recently published prospective study involving 44,828 Chinese adults with altered glycemic rates, there was an inverse relationship between habitual physical exercise and the risk of developing diabetes. 22 Another study that analyzed the relationships between adherence to diabetes treatment guidelines and disease-related morbidity and mortality rates showed that adequate adherence to physical exercise recommendations reduced the risk of stroke, renal failure, moderate complications of the lower extremities, lower limb amputation and death. 18 Nevertheless, this study demonstrated an inverse correlation of physical exercise with postprandial blood glucose levels, SBP, PP and abdominal circumference values, corroborating the evidence that the satisfactory behavior related to this activity contributes directly and indirectly to metabolic control and to reducing cardiovascular risk.
Regarding adherence to foot care, divergences were also found between the studies consulted and the current findings. 6, 8, 19 Recent data have shown that men present greater deficits compared to women with regard to prevention of diabetic foot. 19 Again, it should be stressed here that the present sample was predominantly female, a fact that may have contributed to the high mean, that is favorable behavior, related to foot care.
A large Brazilian study involving 1,455 people demonstrated that independent risk factors for ulcers included male gender, smoking, neuroischemic foot classification, presence of retinopathy and absent vibratory sensation. 23 The risk factors for amputation were, among others, male gender, type 2 DM and previous history of ulcers. 23 Faced with the knowledge of this range of risk factors, the essential role of simple self-care activities such as daily and routine foot examinations and drying between the toes after bathing to prevent and detect early plantar ulcers is clear.
Regarding the association of clinical and sociodemographic variables, it is important to point out that the condition that influenced the greatest number of self-care activities was the marital status, since the presence of a partner was positively associated with satisfactory behaviors in regards to regular blood sugar testing, foot examinations and drug therapy.
Consistent with these data, recent evidence has demonstrated the positive representations of partners about self-care Self-care of type 2 diabetes mellitus Eid LP, Leopoldino SAD, Oller GASAO, Pompeo DA, Martins MA, Gueroni LPB behavior in newly diagnosed patients with type 2 DM. 24 It is believed that the presence of a partner enhances positive attitudes towards care of one's own health, and the patient/companion dyad should be considered in therapeutic planning.
The limitations of this study are related to the cross-sectional research design, which does not make it possible to verify the cause-effect relationships between the variables over time. Identifying which behaviors are the most important for controlling metabolic values among diabetic patients would be particularly useful in policy and intervention measures for this high-risk group. In addition, the non-probabilistic sampling type is also an important limitation.
CONCLUSION
Of the 15 self-care activities evaluated, the activity that obtained the highest score corresponds to the use of drug therapy, and the lowest scores were for fruit and vegetable consumption, blood sugar testing and physical exercise. There were significant correlations of skin color and place of residence with consumption of fruits and vegetables; income with general diet; marital status with blood sugar testing; schooling and marital status with foot care; and of marital status with taking the indicated number of pills. There was also a correlation of postprandial glycemia with fruit and vegetable intake; postprandial blood glucose, SBP, abdominal circumference, and PP with physical exercise; fasting blood glucose with general diet; age with examination of the feet; and blood sugar testing with duration of insulin therapy.
The results of this research contribute to strengthening the line of care in chronic diseases and assist by stressing the importance of supported self-care. Nurses need to develop and incorporate skills in developing knowledge about self-care and defend their formal integration in the delivery of health care.
